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DETAILED ACTION 

Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S. C. 121 : 

I. Claims 1-4, 6-21, 23-33 and 48-49, drawn to a method, classified in class 216, 
subclass 59. 

II. Claims 35-47, drawn to an apparatus, classified in class 156, subclass 345.25. 

2. Inventions I and II are related as process and apparatus for its practice. The inventions 
are distinct if it can be shown that either: (1) the process as claimed can be practiced by another 
materially different apparatus or by hand, or (2) the apparatus as claimed can be used to practice 
another and materially different process. (MPEP § 806.05(e)). In this case the apparatus could 
be used for any plasma processing like deposition, heat treatment, inspection and metrology. 

3. This application further contains claims directed to the following patentably distinct 
species of the claimed invention related to group II: 

Specie A directed to a method of pre-etch measurement and detection of end point 

in-situ. 

Specie B directed to a specific algorithm related to in-situ metrology. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed specie for 
prosecution on the merit to which the claims shall be restricted if no generic claim is finally held 
to be allowable. Currently no claim is generic to these species. 

4. Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, restriction for examination 
purposes as indicated is proper. 
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5. During a telephone conversation with Mr. Keith Taboada on 9/9/2005 a provisional 
election was made with traverse to prosecute the invention of Group I species A, claims 1-4, 6- 
21, 23-33. Affirmation of this election must be made by applicant in replying to this Office 
action. Claims 35-49 are withdrawn from further consideration by the examiner, as being drawn 
to a non-elected invention. 

6. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
application. Any amendment of inventorship must be accompanied by a request under 37 CFR 

1 .48(b) and by the fee required under 37 CFR 1 . 17(i). 

Claim Rejections - 35 USC §102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

8. Claims 1, 3-4, 6-7, 17-18, 20, 23-24 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Anthony J. Toprac (US 6379980) as evidenced by Robert John Wilby (US 
patent publication 2003/0141572). 

Anthony J. Toprac discloses a method of monitoring an etch process and discloses pre- 
etch measurement (Fig 3-310 and Fig 1- 100, 120) by pre-etch metrology tool (120) this data is 
transferred to process controller (150) which monitors the etch process in cooperation with the 
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etching tool (130) and end point monitor (140) which is basically a spectrometer (Col 3 line 32- 
Col 5 line 9). Anthony J. Toprac further teaches that the etch process monitor allows etching to a 
certain end point time to a predetermined depth and monitor for remaining thickness after 
removal (Col 4 lines 53 to Col 5 line 9). The pre-etch metrology tool disclosed is a commercially 
available tool using optical ellipsometry or reflectometry (See Robert John Wilby US patent 
publication 2003/0141572 paragraph 0099). 

Regarding claim 18 mask trim is a regular etch process using reactants known to one of 
ordinary skill in the art. 

Regarding claim 20, the process disclosed above is applicable to photoresist patterned 
masks as is well known in the art. 

9. Claims 1, 3-4, 6-9, 11-13, 15, 17-18, 20, 23-26, 28-30 and 32 are rejected under 35 
U.S.C. 102(b) as being anticipated by Klippert II et al (US 6136712). 

Klippert II et al disclose a method of monitoring an etch process and discloses pre-etch 
measurement (Col 4 line 64-Col 5 line 1) before starting an etch process which is further 
monitored by the etch process monitor to allows etching to a certain end point time to a 
predetermined depth and monitor for remaining thickness after removal (abstract). The pre-etch 
metrology tool for thickness measurement and during etching process monitoring is disclosed to 
be through commercially available metrology systems employing interferometric measurement 
and monitoring techniques (Col 4 line 45 to Col 5 line 30). 
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10. Claims 1, 3-4, 6-9, 11-13, 15, 17-18, 20, 23-26, 28-30 and 32 are rejected under 35 
U.S.C. 102(b) by Petrucci et al (WO 01/24254 Al) or alternately under 35 ILS.C. 102(e) as 
being anticipated by Petrucci et al (US publication 2003/0010750). 

Petrucci et al disclose a method of monitoring an etch process and discloses pre-etch 
measurement (Paragraph 18) before starting an etch process which is further monitored by the 
etch process monitor to allows etching to a certain end point time to a predetermined depth and 
monitor for remaining thickness after removal (abstract). The pre-etch metrology tool for 
thickness measurement is disclosed to be through preferably a laser system based on 
ellipsometry (Paragraph 20) and during etching process monitoring employing interferometric 
measurement and monitoring techniques (Paragraph 5). 

11 Claims 1, 3-4, 6-9, 11-13, 15, 17-18, 20, 23-26, 28-30 and 32 are rejected under 35 
U.S.C. 102(b) as being anticipated by Grimbergen et al (US 6390019). 

Grimbergen et al disclose a method of monitoring an etch process and discloses pre-etch 
measurement (Col 13 lines 17-25) before starting an etch process which is further monitored by 
the etch process monitor to allows etching to a certain end point time to a predetermined depth 
and monitor for remaining thickness after removal (abstract). The pre-etch metrology tool for 
thickness measurement is disclosed to be a commercial system using reflectance thickness 
measurement system and during etching process monitoring employing interferometric or 
ellipsometry measurement and monitoring techniques (Col 7 line 60-Col 8 line30). 
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Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

13, Claims 2 and 19 are rejected under 35 U.S.C. 102(b) as being unpatentable over 
Anthony J. Toprac (US 6379980) in view of John H. Payne (US 5329381). 

Anthony J. Toprac discloses a method of pre-etch measurement (Fig 3-310 and Fig 1- 
100, 120) by pre-etch metrology tool (120) this data is transferred to a process controller (150) 
which monitors the etch process in cooperation with the etching tool (130) and end point monitor 
(140). 

Toprac however does not disclose the details of the measurement techniques and 
specially noise elimination for the accuracy of the measurement. 

John H. Payne discloses special filter to remove outliers (these are erroneous data points 
lying outside good data points) and teaches that this is a nonlinear noise-cleaning filter (Col 8 
lines 17-24). 

Therefore it would have been obvious for one of ordinary skill in the art at the time of 
invention to have used outlier filter to remove noise in order to improve the accuracy of 
measurement of pre-etch. 
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14. Claims 10, 20 and 27 are rejected under 35 U.S.C. 102(b) as being unpatentable over 
Anthony J. Toprac (US 6379980) in view of Bin Yu (US 6368982). 

Anthony J. Toprac discloses a method of monitoring an etch process in cooperation with 
the etching tool (130) and end point monitor (140) which is basically a spectrometer (Col 3 line 
32- Col 5 line 9). Anthony J. Toprac further teaches that the etch process monitor allows etching 
to a certain end point time to a predetermined depth and monitor for remaining thickness after 
removal (Col 4 lines 53 to Col 5 line 9). 

Anthony J. Toprac does not disclose measurement of features such that horizontal etch 
and vertical etch accuracy could be validated from measurement of each other. 

Bin Yu discloses a method of mask trim and discloses that the mask undergoes etching 
from all sides and leaves a scaled down length and discloses that the two sides and the top are 
trimmed by substantially the same trim length (Fig lto Fig 3 and Col 1 line 50- Col 2 line5). 

Therefore it would have been obvious for one of ordinary skill in the art at the time of 
invention to have used correlation between horizontal etch and vertical etch to validate the 
accuracy of trim during trim etch. 

15. Claims 14 and 31 are rejected under 35 U.S.C 102(b) as being unpatentable over 
Klippert H et al (US 6136712) in view of Nakada et al (JP 11-251252). 

Klippert II et al disclose a method of monitoring an etch process and discloses pre-etch 
measurement (Col 4 line 64-Col 5 line 1) before starting an etch process which is further 
monitored by the etch process monitor to allows etching to a certain end point time to a 
predetermined depth and monitor for remaining thickness after removal (abstract). The pre-etch 
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metrology tool for thickness measurement and during etching process monitoring is disclosed to 
be through commercially available metrology systems employing interferometric measurement 
and monitoring techniques (Col 4 line 45 to Col 5 line 30). 

Klippert II et al do not disclose modulation of the intensity of light for measurement. 

Nakada et al disclose that light having a desired wavelength and modulation of intensity 
is used for monitoring a plasma (Abstract). 

Therefore it would have been obvious for one of ordinary skill in the art at the time of 
invention to use intensity modulation to have better signal/noise ratio as intensity modulation 
helps to eliminate noise. 

16. Claims 16 and 33 are rejected under 35 U.S.C. 102(b) as being unpatentable over 
Grimbergen et al (US 6390019) in view of Grimbergen et al (US 6406924). 

Grimbergen et al disclose a method of monitoring an etch process and discloses pre-etch 
measurement (Col 13 lines 17-25) before starting an etch process which is further monitored by 
the etch process monitor to allows etching to a certain end point time to a predetermined depth 
and monitor for remaining thickness after removal (abstract). The pre-etch metrology tool for 
thickness measurement is disclosed to be a commercial system using reflectance thickness 
measurement system and during etching process monitoring employing interferometric or 
ellipsometry measurement and monitoring techniques (Col 7 line 60-Col 8 line30). 

Grimbergen et al in US 6390019 do not disclose correlation between spectrum minima 
and width of structures formed during etch. However as the structures are etched the minimas 
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and maxima of the interferometric signal shift since the position of minima and maxima are 
indicative of etch depth as taught in other patent (US 6406924 - Col 1 line 59-Col 2 line 8). 

Therefore it would have been obvious for one of ordinary skill in the art at the time of 
invention to have used correlation between minima and width of etch to validate the accuracy of 
trim during trim etch. 

17. Claim 21 is rejected under 35 U.S.C. 102(b) as being unpatentable over Anthony J. 
Toprac (US 6379980) in view of Cha et al (US 6319767). 

Anthony J. Toprac discloses a method of monitoring an etch process and discloses pre- 
etch measurement (Fig 3-310 and Fig 1- 100, 120) by pre-etch metrology tool (120) this data is 
transferred to process controller (150) which monitors the etch process in cooperation with the 
etching tool (130) and end point monitor (140) which is basically a spectrometer (Col 3 line 32- 
Col 5 line 9). Anthony J. Toprac further teaches that the etch process monitor allows etching to a 
certain end point time to a predetermined depth and monitor for remaining thickness after 
removal (Col 4 lines 53 to Col 5 line 9). The pre-etch metrology tool disclosed is a commercially 
available tool using optical ellipsometry or reflectometry (See Robert John Wilby US patent 
publication 2003/0141572 paragraph 0099). 

Anthony J. Toprac does not disclose the mask etch trim process to be a regular plasma 

etch. 

Cha et al disclose that the photoresist mask is reduced by plasma (Col 3 lines 30-35). 
Therefore it would have been obvious for one of ordinary skill in the art at the time of 
invention to have used plasma to reduce photoresist mask produced by lithography to further 
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reduce by plasma for reduction of feature size of layer etched by using the patterned photoresist 
mask. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RamN. Kackar whose telephone number is 571 272 1436. The 
examiner can normally be reached on M-F 8:00 A.M to 5:P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571 272 1435. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 




Ram Kackar 
Examiner AU 1763 



